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Introduction
[bookmark: _Ref178064866]During RAN2 #105 meeting, a contribution [1] about RRC release for user plane EDT was discussed and the result was 
Noted. The discussion may continue within the context of Rel-16.

In this contribution, we provided our views on quick RRC release for EDT. 
Discussions
RRC release for control plane EDT 
Figure 1 illustrates procedures for control plane (CP) EDT [2]. 
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Figure 1: EDT for Control Plane CIoT EPS Optimizations [2]
Data is encoded as a NAS PDU and is multiplexed within RRC message (i.e. RRCEarlyDataRequest) for MO data transmission. The NAS PDU is then forwarded to MME by S1-AP: Initial UE message. MME decodes the NAS PDU, delivers the data to S-GW, and waits for associated downlink data. If there is associated downlink data within the waiting time, MME recodes the downlink data to a NAS PDU and send the data to eNB by S1-AP: DL NAS TRANSPORT message. If there is no downlink data within the waiting time, an END indication is indicated to eNB by S1-AP: CONNECTION ESTABLISHMENT INDCATION message. After receiving S1-AP message from MME, eNB can transmit RRC Msg4 (i.e. RRCEarlyDataComplete) to UE to complete CP-EDT procedure. 
The issue is how long the waiting time is? The standards did not define the time interval of the waiting time for eNB while the waiting time should be less than the value of T300 timer. As specified in TS36.331 [3], the range of T300 is 6-120 seconds for EDT, which implies eNB should reply Msg4 within 6-120 seconds otherwise UE will re-start the EDT procedure. There is trade-off to configure the waiting time. If the waiting time is small, UE gets fast Msg4 response and will not waste power consumption on monitoring PDCCH during waiting for Msg4. However, the associated downlink data may come later and incur additional MT data transmission. If the waiting time is large, UE may get the associated downlink data during the EDT procedure but cost more power to monitor the PDCCH. If MME has the information of UE’s traffic profile, the waiting time and the PDCCH monitoring time can be reduced. Two methods can be applied for providing UE’s traffic profile. 
1. NAS Release Assistance Information IE: UE generates this IE to inform the network whether no further uplink or downlink data transmission is expected; or only a single downlink data transmission (e.g. acknowledgement or response to uplink data) and no further uplink data transmission subsequent to the uplink data transmission is expected [4]. 
2. Subscription based UE differentiation information: As shown in Figure2, communication pattern parameters [5], which include single packet, dual packet or multiple packets transmission in the Traffic Profile, are provided by the SCS/AS to the corresponding MME. 



Figure 2: Signalling sequence for provisioning of CP Parameters [5]
Based on the provided information from UE or SCS/AS, MME can send S1-AP: CONNECTION ESTABLISHMENT INDCATION or S1-AP: DL NAS TRANSPORT message to eNB and then eNB can send Msg4 RRCEarlyDataComplete to UE as early as possible. 
Observation 1	For control plane EDT, since data is forwarded through MME, MME can reply corresponding NAS message as early as possible based on the provided information from UE or SCS/AS.

RRC release for user plane EDT
Figure 3 illustrates procedures for user plane (UP) EDT [2]. 



Figure 3: EDT for User Plane CIoT EPS Optimizations [2]
Uplink data is multiplexed with RRC message (i.e. RRCConnectionResumeRequest) for MO data transmission. After receiving Msg3 with uplink data, eNB resumes UE context and then forwarded the uplink data to S-GW. Because the uplink data is not through MME, MME doesn’t know the finish time of uplink data transmission and/or associated downlink data transmission such that cannot initiate the release indication to eNB. In step 7, the S1 suspend procedure should be initiated by eNB. Three methods can be applied for triggering suspending procedure for eNB. 
1. AS Release Assistance Indication (RAI): UE indicates that it does not expect to send or receive more data in the near future by sending BSR=0. However, this method cannot apply for one or more downlink data transmission after the uplink data transmission. If AS RAI reacts downlink data transmission, new MAC CE may be needed because there seems no reserved bits for Data Volume (DV) and Power Headroom Report MAC CE. By the way, this method may have security issue because the MAC CE is not encrypted. 
2. NAS Release Assistance Information IE: UE generates this IE to inform the network whether no further uplink or downlink data transmission is expected; or only a single downlink data transmission (e.g. acknowledgement or response to uplink data) and no further uplink data transmission subsequent to the uplink data transmission is expected. However, there are some impacts on existing specifications:
a) The spare of RRCConnectionResumeRequest-NB message is 4 bit, and the RRC message needs extension to carry NAS RAI IE. 
b) NAS RAI IE is exchanged between UE and MME, and additional IE may be needed to indicate to eNB. RAN3 may need to design the IE. 
3. Subscription based UE differentiation information IE: This IE is transmitted from MME to eNB to indicate single packet, dual packet or multiple packets transmission based on the UE subscription information [6]. 
According to the description “If the NAS Release Assistance Information is received from the UE it overrides the Traffic Profile (see TS 23.682 [74]) and the MME does not send the Traffic Profile to the eNB” specified in TS 23.401 sub clause 5.3.4B.2, NAS RAI can provide dynamic and real-time data transmission scenario and subscription based UE differentiation information provides statistical and long-term data transmission scenario. 
Observation 2	For user plane EDT, if AS RAI is adopted for reacting downlink data transmission, new MAC CE may need because there are no more reserved bits for Data Volume (DV) and Power Headroom Report MAC CE.
Observation 3	If NAS RAI is adopted, RRCConnectionResumeRequest-NB message needs extension to carry NAS RAI IE, and additional IE may be needed to indicate to eNB.
Observation 4	RAI from UE (e.g. AS RAI and NAS ASI) provides dynamic and real-time data transmission indication and subscription based UE differentiation information provides statistical and long-term data transmission indication.
Proposal 1		NAS RAI and subscription based UE differentiation information are used to indicate one or more downlink data transmission after the uplink data transmission for user plane EDT. 

Conclusions
In this contribution we discussed quick RRC release for control plane EDT and user plane EDT and haved the following observations:
Observation 1	For control plane EDT, since data is forwarded through MME, MME can reply corresponding NAS message as early as possible based on the provided information from UE or SCS/AS.
Observation 2	For user plane EDT, if AS RAI is adopted for reacting downlink data transmission, new MAC CE may need because there are no more reserved bits for Data Volume (DV) and Power Headroom Report MAC CE.
Observation 3	If NAS RAI is adopted, RRCConnectionResumeRequest-NB message needs extension to carry NAS RAI IE, and additional IE may be needed to indicate to eNB.
Observation 4	RAI from UE (e.g. AS RAI and NAS ASI) provides dynamic and real-time data transmission indication and subscription based UE differentiation information provides statistical and long-term data transmission indication.
Considering security issue and standard impacts, we have the proposal in the following:
Proposal 1		NAS RAI and subscription based UE differentiation information are used to indicate one or more downlink data transmission after the uplink data transmission for user plane EDT. 
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